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(57) Abstract 

A medjca! device Jdivesy system is discloses! which hss a diss! inner sheath and a distal outer sheath covering a medical device 
" ^ ;:Frf a!; V s^icai u, \ - i k fhereoA i 1 outer ferh is »\ i J to reteie she rneck:;d efcvi.ee foAee.sibv perieds of 

bf»« white the Intscr sfceath is designed to retai« sheath for shorter periods of lime. 
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SELF-EXPANDING STENT DELIVERY SYSTEM WITH TWO SHEATHS 

UJ. Application No. 09/228,097 from which this application claims 
priority, is incorporated in its entirety herein bj reibtence. 

S 

EisicLoi 5 emk ; 

This invention relates to a stent delivery catheter system, such as the kind 

lures More 

particularly, it relates i a stem delivery catheter employing two retractable sheaths 
10 which may be retracted to release a self-expanding stent, a balloon assisted expandable 
stent or „ ^ . dahie stent. 

In typical PTCA procedures, a guiding catheter is percutaneotssly 
15 introduced into the cardiovascular system of a patient and advanced through the aorta 
•until the distal end is la the ostium of the desired coronary artery. Using fluoroscopy, s 
le guiding catheter and across the site to be treated 
in the coronary artery. Ait over the wire <QTW)haflooa catheter is advanced over the 
guide wire to the treatment site. The balloon is then expanded to reopen the artery. The 
20 O I V. ct thetc - s a h e , a guide wire lumen which is as Song as the catheter or it may he 
a rapid exchange catheter wherein the guk 

catheter. Alternatively, a fixed wire balloon catheter could be used. This device 
features a guide wire which is affixed to the catheter and cannot be removed. 

To help prevent arterial closure, repair dissection, or prevent restenosis, a 

25 pins, 5 sthesis, or a stent ir maintaining vascular 

patency inside the artery at the lesion, The stent may either be a self-expanding stent, a 
isied* pa able stent or a balloon expandable stent For the latter tj$e, tfcie 
stent is often delivered on a balloon and the balloon, is used to the expand the stent The 
seif-expa y w j nay b tade shape in mo enais such as mtmoi or 

30 constructed of regular metals bnt of a design which exhibits self expansion 
characteristics,, 

in certain known stent delivery catheters, a stent and an optional balloon 
are positioned at the distal end of the catheter, around a core iumen. The- stent and 
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bailoon are held down and covered by a sheath or sleeve, When the distal portion is in 

sdt oc on geted vessel the sheath or sleeve is retracted 10 expos 

Stsat After the sheath is removed, the stmt is fee to self-expand or be expanded with a 
balloon, 

5 In a core ry stc ^ en which utilhtesa retractable sheath 

one problem which is encountered Is the interaction of the sheath and the stem upon 
refraction of the sheath. Typically, as the sheath slides off of the stent, the stent is 
subjected to potential marring by the sheath. While this problem can he minimi • v- 
making the sheath of soft materials, such materials are often unsuitable far use with a 
10 self-expanding stent ■% - t . eep deformation oi ~>k nner 

sheath, 

it is desirable to provide a medical device delivery system winch 
vide oieeiivt narring th for the medical device and is capable o! 

retaining die medical device for brief periods of time and which further has an 
1 5 additional outer sheath over the inner sheath which is capable of retaining the medical 
device ibr lengthy periods of time, thereby allowing the device to have a suitable shelf 

m, 

SsmamMM Invention 

20 Hie present invention provides a medical device delivery system in 

which two sheaths, an inner sheath and an outer sheath, cover a medical device mounted 
mthedist end o he mediea ievice deliver) ystem In its vari 
invention contemplates a delivery system in which the inner sheath is either a tear away 
sheath « c ; sheath and the outei 

25 away sheath. 

in accordance with the present invention, the outer sheath is desirably 
constructed to be more creep resistant than the imier sheath. The outer sheath may be 
made of a material having a higher hoop strength than the inner material. The inner 
material should he capable of retai = he medical device n place on the deli verj 
30 system for at least a short period of time before it either is retracted or opens due to 

atei allure Use onte ^ edical device, for 

longer periods of time so that the device may have a reasonable shelf life. 

To this end he ntion 3 < a medical device delivery system 



WO 00/41525 PCT/X3SO0/OO598 

-3- 

comprising a manifold at the proximal end of the delivery system. Extending distidly 
'van: d\ auedmid is an. inner lube, At the distal end of the inner tube is a medical 

centric nou is j 1 eai - - - n; > 
Covering die medical device mmmtnig region, at least m part is a distal inner sheath 
5 attached to the- inner tube at the distal region of the Inner tube. The distal inner sheath is 

<s ittr dim 

comprises a distal outer sheath, concentrically disposed about the inner tube. At least a 
~\ nn ' * ^ w ,i - co aaooi at least a pen on of inner sheath. 

In one embodiment of the 'means on. ihe £ ;ati s tear awa} 

10 b ' ible by mea . h cu action 

device. The outer sheath retraction device extends m a distal direction from the 
mmifbld. The distal outer sheath extends from the distal end of the retraction device. 

In another embodiment of the invention, the distal inner sheath is 
retractable by means of an inner sheath retraction device. The Inner sheath retraction 

15 device extends la a distal direction .from the manifold. The distal inner sheath extends 
from the distal end of the inner sheath retraction device. Similarly, the outer sheath. Is 
2 by - of an ourer sheath tetractfon device. The outer sheath retraction 
device extends in a distal direction front the manifold. The distal outer sheath extends 
from the distal end of the outer sheath retraction device. 

20 In another embodiment of the Invention, the distal inner sheath is 

retractable by means of an inner sheath retraction device. The Inner sheath retraction 
device e> 1 a dire n from the manifold he - nner sheath extends 
from the distal end of the Inner sheath retraction device. The distal outer sheath contacts 
die inner sheath, and extends proxknahy from the distal region of the iissi&r tube. The 

25 distal outer sheath is removed prior to insertion of the device in the body. 

all of the delivery sys« ser comprise 

medical device mounted on the medical device mounting region. Among the 
contemplated medical device for use with this system are stents and grafts. Desirably, 
the stent will be self-expanding or a balloon assisted expandable stent, 

30 

Figure I shows a longitudinal cross-sectional view of an embodiment of 
the inventive medical device delivery system. 



Figure 2 shows a partial cut-away perspective view of the distal end of 
the embodiment of Fig. 1. 

Figure 3 shs %v> an enlarged \ sew of region 3 of the medical device 
delivery system of Fag. 1 . 
5 Figure 4 shows a. longitudinal eross-sectional view of an embodiment of 

i t dical device delivery s stem 

Figure 5 mows a longitudinal cross-sectional view of an embodiment of 
k invej er) system 

Figure 6 shows a perspective view of a stent for use with the inventive 
10 medical device deliver) 1 system. 

Figure 7 shows a perspective view of a graft for use with the inventive 
r ^ j — ^ v - < c <• system* 

Figure 8 shows a side elevations! view of a vena cava filter for use with 
the lave&tive medical device deliver}' system. 

15 

Sgt2iM.Sa§sil p;uor? of the invent ion 

While this invention may be embodied in manj d - nere are 

described In detail herein specific preiened embodiments of the invention. This 

; e La* s <. h - nc p t U " 1 ' h r s I mtmeed te 
20 a j'k v . , c .r; . wm ^ asrrated. 

The present invention provides a medical device delivery system in 
wMeh the medical device is contained and/or surrounded and/or protected by both an 
urner sheath and an outer sheath. 

v odiments, the inner sh 1 eat! 

25 The presence of a tear away inner sheath protects me medical device from being marred 
upon the sliding removal of the outer sheath. After the outer sheath is removed, the 
inner tear away sheath, no longer contained by the outer sheath, opens as a result of the 
expanding force of the self-e> pan; Ion . bade on ssist xi r r bailo .;. t xr. mdable medical 
device, 

30 Turning m he fig es Fig. 1 si 1 h invet ive 

medical device deliver;/ system generally at 1 1 0. The medical device delivery system 
i 10 has a proximal end and a distal end and comprises a manifold 1 20 located at the 
oximai end * de yerv ystem Exte d tg t distal direction iron an d 20 
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is aii inner tube 124 having a distal region 128 and a proximal region 132, At the distal 
region of inner m s Sirica! 1} 

mourning a medical device thereon. Delivery system 1 1 0 further comprises a distal 

eats '40 

5 is cor e c > nner ub 24 and overs leas a porn n de rabiy 

tion and im^e deidnsbh the en n oedical de ic 
! 35 to retain a medical device about the medical device mounting region. Inner sheath 

« \i cud- <.n ^ i 
to the inner tube. As shown in Fig. 2, distal inner sheath 140 is a perforated 137 or 
10 scored tear away sheath. A distal outer sheath 1 44 is conceiitiieaily disposed about: 
inner mhe 1 24 and at least a portion of distal outer sheath 144 is disposed about at least 
a portion of distal inner sheath 140. The device further comprises an outer sheath 
retraction device 1 48 which extends in a distal direction from manifold 1 20. Distal 
outer sheath 144 is seen to extend from the distal end of outer sheath retraction device 
1$ 148. 

Although there are a variety of outer sheath retraction devices feat may 
dense ■ e practice j : ention, as showu it I gs ai J 3, a preferred outer 
sheath retraction device 148 comprises a proximal outer tube 152, a collapsible sheath 
1 56 extending from the distal end of proximal outer tube 1 52 and a distal outer tube 

20 1 60. The proximal end of distal outer tube ISO extends from the distal- end of the 
collapsible sheath 156. A slidable pull wire 164 extends from manifold 1 20 to distal 
outer sheath 144, In use, the distal end of retraction device 148 moves in a proximal 
direction nor ::a2:.:; :u;l ^ - < * proximally thereby retracting distal outer sheath 
144 ; y then open as a res 1 e of the expanskn 

25 of the expandable medical device. Because fee tear away inner sheath is fixedly 

corned ee deli ve j system, fee tear away inner si ;oti i withdrawn 

from the body of the medical device deliver}' system is withdrawn. 

The stent delivery system may, optionally, further comprise a medical 
device mounted on fee medical device mounting region 136. While a variety of medical 

30 devices are contemplated., in the n ment shown in Figs i and I, die s edical device 
Is a sdf-expsndings^ai 168. 

nl nventions ; ' 

- n m 2 c t ^ e v * _ 1 > » Id, an inner tube 22 
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distai region 22B, a proximal region 232 and a medical device mounting region 236 for 
soncentri ;alh • f sag a medical device thereot as so the pre% bus embodiment 

j i i - ■) inn deliver}' system 210 further n ises a distal 
inner sheath 240. Distal sneer sheath 240 is conoeiiUieaih disposed about inner tube 
5 3 covers at ies evi.ce 23* 1 ike a the 

previous crab Ivery syste 2 1 0 further emprises a ianer sheath retraction 

device 24? having a distal end and a proximal end. inner sheath retraction device 24! , 
t fSM ! v-or» DrcMmaKi"! r ieath240 

: ... 1 e . 2-3 ^ - , ^ '20 to pel! coLar Zi3 

10 i nt, a distal outer sheath 244 is 

concentrically disposed about inner tube 224, At least a portion of distal outer sheath 
244 is disposed about at least a portion of distal inner sheath 240. Also, the device 
comprises an outer sheath retraction device 248 comprising a proximal outer tube 252. a 
, >>A , ' a _< " <. e s 2 outer tube 260 as described for the embodiment of* 
W; Figs. 3 -3. The collapsible sheath section of the medical device delivery system is 
LmiJ x at shown in Fig i, differing only In die presence of an additional wire, 

a J able pull-wire operably associated with the inner sheath Slidahle 
wire 264 extends from manifold 220 to distal outer sheath 244 and in use, the outer 
sheath retraction device works in a manner identical to that described lor the outer 
2D sheath retraction device described above.. Alternatively, -although not shown in Pig, 4, 
Inner sheath 240 may also be retracted via a collapsible retraction device similar to 
retraction device 248 used to retract outer sheath 244. 

Also shown is an optional medical device in fee form of a self-expanding 
stent 268 mourned on the medical device mounting region 236. 
25 In another embodiment, the invention comprises a medical device 

v s e w si own F - 5 M Ilea vice deliver} yste 

-< . - o , ,v <sa t tJ u "~< „ ^a. .set. 2 tmmga 

distal region 328, a proximal region 332 and a medical device mounting region 336 for 
concentrically mounting a medical device thereon. Deliver) system 310 further 
30 comprises a distal inner sheath 340, Distal inner sheath 340 is concentrically disposed 
-2 to i v 'o- rt x "4 ~ .u covers at least a tj ru .sg -egior. 

336. As in the embodiment of Fig, 4, delivery system 310 further comprises a inner 
sheath retraction device 341 having a distal end and a proximal end. Inner sheath 



retraction device 341, consists of pull collar 343 mounted on proximal end of distal end 
of inner sheath 34G and a pull wire 345 extending distally from manifold 320 to pull 
collar 343. 

As in the previous embodiments, a distal outer sheath 344 (m sock form) 
5 is concentrically disposed about inner tube 324. At least a portion of distal outer sheath 
N + s ~ ^ . LM,t oo k vL-oai \ c e _at' % 1 n d^ 

inanyof v~ uset diments Ustal outer sheath 3 sxie 1 > 1 romih 
disia em of the nner tube and is removable by sliding the distal niter sheath b a distal 
direction. Distal outer sheath 344 is in contact with distal inner sheath 340. Mounted 
10 concentrically about the inner tube an ng sp\ wire is outer tube 360, 

a outer she i 3 U is depleted m Fig. 5 as being closed at the distal end, It 
may optionally be open at the distal end. In use, distal outer sheath 344 is removed poor 
to Insertion of the medical device deli very system into the body. A removable sheath 
■mk w thjtt disclosed in US 5,SG0,5 1? to Anderson et ai., incorporated herein is its 
15 entirety by reference, may be used. 

Also shown is an optional medical device in the fonts of a self -expanding 
cried on the medical device mounting region 336. 

t, not shown, the trie ~ ^ stet a is 

i\ a. shotva m 1 g 

2 } foi retract ng the inner sheath is a collapsible sheath as shown in Figs. I and 3, 

In the various embodiments of the invention, s uitable -.manifolds, as are 
known In die art, may be employed. In the embodiment containing two retractable 
sheaths, the manifold must be a ble to accommodate two retracdon mechanism. In. the 
other embodiments in which one retraction device is employed, the manifold most be 
25 able to accommodate one retraction device. 

e tone; employed h the /arious en c mei - \ >e n i 
suitable materials as are known in the art including. Preferably, the inner tubes are 
made of flexi he, but incompt essihle construction such as a p d> mer encap 
or coil S known in th d/eof!maybe omprised * 

30 stainless steel encased in a polymer such us Fohyimide with an inner layer of '1 dec, 

The pull collars attached to the retractable sheaths may suitably be ring- 
shaped members made of stainless steel affixed to the interior of Ac retractable sheaths 
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collar will be mads of a radio-opaque material such as gold. 

The outer sheath, desirably will be made of a material which has 
sufficient strength to contain a self-expanding stent in the stent's unexpended 
5 configuration, it is desirable that the enter sheath he constructed so as to be creep 
resistant s ai lighly des ble - mer sheath be cc trucied t be less creep 
e i a u s ea ! 

Some of the benefits of the present Invention may also be realised In a 
system wherein the outer sheath is made of aisiefenjateriai than the inner sheath. 
10 Suitable materials tor the outer sheath Include polyiraide, Pebax, 

p lyet ) em imeta *or the embodiments in which the outer sheath is 

retrsetabie via a retraction device extending to die manifold. Suitable materials for the 
sock-like distal outer sfaeath include polyimide, Pebax, polyethylene. Nylon, and metal 
As for the distal inner sheath, suitable materials include FIFE, Pebax, polyuMhape, ; 
15 polyetn; a oiyimide for the tear sway embodiraents and' for the retractable distal 
inner sheath embodiments, 

The invention also contemplates the use of porous materials for the inner 
and outer sheaths thereby allowing for the inflow of bodily fluids into the medical 
device r n This can he helpful in printing the medical device by forcing 

20 o . : _ uv'3ioalde\ see. Statable porous materials Include 

Suitable porous materials include expanded polytetratluoroethylene (ePTFE), polyester 
and silicone DestrabI s tl e materials v ii ha\ s ; pore sh s rangin - from i 01 mm to 5.0 
mm. 

although c a oi) seat ha ;e escribed a; .a s rical 
25 s ! eased I - fth sxpandin nedical device, the havei ion al c tuempiates 

he use of ate v th. may b« 

5 glued shut is s bh -co j "lien be 

opened by supplying water thereto so as to dissolved the 'glued Optionally, the glee 
ma> be chosen scar that it s table in me prose a id - o 

30 dissolves upon exposure to a < tte e such a* water at a 

t rature of *2*C Alternatively, the sheath maj be gh ea s rat \ a a material which 
is releasable via actinic energy such as ultraviolet radiation or gamma radiation supplied 
thereto.. 
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id outer sheaths n n t ; iu - * ' 

retraction devices by the use of suitable adhes « inc ;d ig elite 40.1 1, a 

noacr e B, Fuller 3; i£ ve Hher 

suitable homing methods include pressure welding, heat welding and laser welding. 
5 The invention also contemplates the use of various lubricants on at least 

a portion of one or mot ! surer i> ether 

the inner and outer sheaths upon retraction or removal of the outer sheath. As seen in 
Fig, 2, distal inner sheath 140 has an inner surface facing the inner tube and an outer 
surface 8 t t4. Similarly, d , ^ 4i has sn 

10 Inner su > - ...n . . t - w sheath 140 and sn outer serih.ee feeing outward. A 
lubricant may applied to at least a portion of at least one of outer surface 138 of inner 
s. eath i h Hi > reduce ional forces 

xu.wee heathes 'fhe lubricant may be applied selectively to the surfaces or, 

alternatively, may be applied to the entirety of the surfaces. 
0 Although the inner surface and outer surface to which lubricants may be 

applied in.- . m . - iiij ! in Fig. 2at is understood thai the invention provides for 
the similar use of such lubricants on the outer surface of the inner sheath and the inner 
I e other embodiments as well 
In all of the above embodiments, a 1 uferieant *na* , option s - 
20 to at least a portion of the- inner wall and/or outer wait Suitable lubricants include 
silicones, PVF (polyvinyl pyrrol idoneh PPG (polypropylene oxide) and PEG. 
Additionally. BioShde™ coating produced by SciMed made be used as welt 
BloSiide™ is a hydrophillc, lubricious coating comprising polyethylene oxide and 
neopentyi glycol oiaeryiate polymerized m a solution of water and Isopropyl alcohol in 
25 w > * k 

Aud'Oueai 3 1 * Ov. i i ! (v. ^ I* iuvennv-v n ^ 

- ^ v ^ , i n en or Uv ™ort <r ot the 

device " > > ha inner sheath may be fount s 
En US 5,534 0 >^ Germain and v >n, incorporated herein in its entirety by 
30 reference 

In sedition to tte use of a collapsible sheath retraction device for 
, " . 1 . r u\ ! «< ( I' i. nt " 

6 heaths and 
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, m-be. , seals as described in co pending commonly assigned US Patent Application 
No. Og/722,834 filed September 27, 1996, and a continuation-in-part application 
09/071,484 filed May 1, 1998. The satire contents of both applications are hereby 
incorporated in their entirety by reference. Other contemplated retraction means include 
5 heaths r eddirectb - > iars i desci ?ed n! S mtent ipp ca si No 
09/071 ,484 filed May 27, 1998, and screw-like retraction devices as described in OS 
Patent 5,201,757 to Heyn et ai, all of which are incorporated herein in their entirety by 
reference. 

- i .si > e all been 

10 described as self-expanding stems, other mechanically expandable stents may be used as 
well, indue: g balloon ■ xpandable stents. A perspective view of one suitable stent is 
shown in Fig. 6 at 668. Other medical devices amiable for delivery with the present 
delivery system include implants such as grafts and vena cava filters. A suitable graft is 
shows in Fig. 7 at 768 while a suitable vena cava filter is shown in Fig. 8 at 868. 

15 As shown in the figures, the medical device del tvery systems may further 

comprise other optional features, as are toown in the art, spch as jumpers 1 72, 272, 372 
and 472 and markers 176, 276, 376 and 476, Bumpers 172-472 may be made of 
polyethylene and are affixed to inner tube 124 by adhesive such as H.B. Fuller 3507. 

1 atet ial such as goh I 

20 although other materials such as stainless steel may be used as welh The markers are 
included to aid in positioning and may be affixed to inner tube 124 by adhesive such as 
Locthe401i. 

While several specific embodiments of the present invention have been 
d % eratiy toward the inclusion of two sheaths 
25 in any other suitable catheter design ne specifically described herein including fixed 
wire, over-ihe-vvire and rapid-exchange catheters. 

In the case of the fixed-wi re design, the guidewire is fixedly attached to 
the medical device delivery system. A fixed-wire delivery system is described in U.S. 
\"C t*-* ' „ A ere„er e al , mcorpersXu . «.> >n as ntme ^ e, m ere xce aee mm 
30 be suitably modified for use with the inventive medical dev.ee delivery system. 

In an ovet-the-wlre embodiment, the inner tube extends maximally to a 
mamifoki and a gmde wire may be inserted into the inner tube .from the proximal end. 
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tile guide wire extending to the distal end of thesystem. The medical device delivery 
ystem vy then ride )n the g ride-wire 

a e very system * icsa bed b S 
5,534,007 to St Germain et a!., incorporated herein in its entirety by .reference, and may 

N ~ . 1 - evers iom y be rea zee bj term i metmbein 

a guide wire port in a location along the system distal to the proximal and of the system 

£ h e ihers i the rapid- exchange >odit 

poriion of the medical device delivery system rides on a guidewire. Typically, fee 

10 usable length of the medical device delivery system is approximately 135 cor For a 
rapid-exchange medical device delivery system, the distance from where the guide wire 
accesses the inner tube to Ore distal tip will be approximately 5 cm to 35 cm. 

The above Examples and disclosure are intended to be illustrative and. 
not exhaustive. These examples and description will suggest many variations and 

15 alternatives to one of ordinary skill in this art All these alternatives and variations are 
intended to be included within the scope of the attached claims. Those iamiliarwith the 
art- may recognise other equivalents to the specific embodiments described herein which 
equivalents are als vis. p claims attaches icreto 
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What. is claimed is: 

1. a a .Jo r sten , im ip rial a i 1, a ta £ d 

comprising; 

' . cai device 

5 mounting region at the distal region for mourning a medical device thereabout; 

dis I \ sp xsed shout at least a port o e 1 csl dewee 

mounting region, 

m inner sheath retraction device extending from the distal inner sheath to fee 
proximal end of the medical device delivery system; 
10 a distal outer sheath disposed about at least a portion of the medical device 

mounting region; and 

an outer sb ie «. iee extending from the distal outer sheath to the 

proximal end of da: n; - z < vice deliver}' system. 

2. The . .a 3 -.: e i 1 :\ ice delivery system of claim i wherein the outer sheath is 
15 constructed to be creep resistant, 

3. The medical device delivery system of claim 1 wherein the inner sheath is 
constructed to be less creep resistant than the outer sheath. 

4. The medical device delivery system of claim 1 wherein the outer sheath is made 
of a thicker material than fee inner sheath, 

20 5, The medical device delivery system of claim i wherein the inner sheath is a 
perforated tear away sheath. 

6. The medical device delivery system of claim I wherein fee retraction device, 
comprises a pull-collar wife a pull wire attached thereto, 

1. The .medical de vice delivery system of claim 1 wherein the retraction device 
25 comprises: 

a pros , outs tab distal end; 

a collapsible sheath having a proximal and a hiatal end, die proximal end of the 

< >m the distal end e" r>- \,m , ter timer 
a i ter Jt , ^ th a ? 

30 > e i c k v - 4 fe the cod teath; and 

a - Idab e pall wires >utei sheafe 
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whereby the distal end of the retraction device moves in a proximal direction on 
sliding die pull wire proximally, 

8. The medical device deliver}' system of claim 1 wherein the inner sheath has an 
mer - er tube and an outer surface feeing the outer sheath and the 

5 - > , the inner shs in outer surface fee 

outward and a lubricant is applied to at least a portion of at least one of the outer surface 

h i e ad < ii u a e outer sheath so a r aai fore 

between the two sheathes. 

9. erne e m of claim i whs e nner 
1. 0 sheath and the outer sheath is made of a porous material. 

10. The medical device delivery system of claim 1 further comprising a medical 
device selected from the group consisting of stents, grafts and vena cava filters, ice 
medical device mounted on the medical device mounting region, 

I I . The medical device delivery system of claim 10 wherein the medical device is a 
15 stent 

1 2. The medical device delivery system of claim II wherein the stent is self- 
expandable. 

h cry system of claim 1 wherein the distal outer sheath is 
removable bj sliding t tdisfe direcdor 
20 14, The medical device delivery system of claim 13 wherein the outer sheath is 
constructed to he creep resistant 

1 5. The medical device delivery system of claim 13 wherein the inner sheath is 
constructed to be less creep resistant than the outer sheath. 

16. -so me ca devic a id sysiu > lain wl - fa cade 
25 rcr material than 1 nt h 

]~ T^t trccuca de\ .e e ret act on ae vice 

v ill Wir id d 2Ti 

IS. vie delivery system o ck here! n ithhasa 

inner surf g the inner tube and an uter = lac fat , mter sheafo and the 

30 outer sheath has an inner surface facing the inner sheath and an outer surface feeing 
mcvv ud an ; a ; ,. - I? plied to at least a portion of at least one of the outer surface 
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of the inner sheath or the inner swface of the outer sheath so m to reduce frietional forces 
between the two sheaths. 

, > 1 r * k i herein at 1 ..... 

heath an shea? a i 

5 20. The medical device delivery system of claim 13 further comprising a medical 
device selected from the grt pe sting < tents rafts and vena cava filters, ice 
medics! device mounted on the medical device mounting region, 
21. *. „ s.. ~ .vCv 1 ^ v tern Of claim 13 wherein the medical device is a 
stent 

10 22, The medical device delivery system of claim 13 wherein the stent is self- 
e^apdable. 

23. In a stent delivery system comprising a first sheath carried over a stent, the 
improvement being a second sheath carried over the first sheath, the first sheath 
constructed to be less creep resistant than the second sheath. 
15 2€ The stem delivery system of claim 23, the first sheath being retractable 

sheath, the second sheath b&xg.mto&M.tfmh* the system further comprising a first 
retraction device extending from the first retractable sheath to the proximal end of the 
stent delivery system and a axon I retracti device extending from the second 
retractable sheath to the proximal end of the stent delivery system. 
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Fig, 8 




